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(57) Abstract: A semiconductor device comprising a MIS type 
field effect transistor having a semiconductor protrusion unit 
protruding toward a substrate flat surface, a gate electrode ex- 
tending from the top portion onto the facing opposite- side sur- 
faces of the semiconductor protrusion unit so as to bridge over 
it, a gate insulation film held between the gate electrode and 
the semiconductor protrusion unit, and a source/drain region 
provided to the semiconductor protrusion unit, an interlayer in- 
sulation film provided on the substrate including this transistor, 
and a buried conductor wiring formed in the interlayer insula- 
tion film, characterized in that the buried conductor wiring is 
connected with the source/drain region in the semiconductor 
protrusion unit and other conductors below the interlayer insu- 
lation film. 
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$c406i, ftfeOFinMMISFET©^— h«^404bi^Jffii6ji^^ft:gB^411c-e^ 
^-r-5«at^^-r o BHl(a)ttspffiBI-Cfct), 011(b)(*A-A'^Kff®ElT*fo5o 

fifc-f-St*#BB*SU ^#405bl4y—Mi»ffil, ^41 la, 411b&tMllc«:*I&iA 
^*frEj»«r^L, ^<DftiKD^f-^(ilH4f o^F-^i^-rSo ccD#i/&^£tm\ £ 

[0074] — ©FinSMISFET*«J^^S^*fWbffl5403a©y>-^/KW>iB 

igcir> {til<DFinMMISFET£«J$^54^^M403btf)y~ VKW^ftlltS: 
ffifeii^^ffi^llc-C^-r-SflljS^i-o ai2(a)tt5pffi®T?fcU, Hl2(b 

tl^tff^-r^2»f«^, # #41 la, 411b&tMllcttSfcj£^a*flc^&^U 

2005036651 A1 I > 
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[0075] mi2iz^irmmmmn, -^(D^mw-th^osa^m^pMost— oo^i^ 

[Qj^403bSr^pOnMOS^Wf-?)CMOS'Y^^— ^(Z)M-efc5o pMOS&tKnMO 

^^iSDS^^^M^tlTV^o C<afflfc&^*#BS8l411cli % pMOS 
cDZlO(D4^^f*di^403a(^tL^tl^^btL7tK W^M^c^^^LTV ^ c - 
r(OpMOS(D-0(D^^#:i£b^403a^^tL^n^{t^^y-^IM^c^{*S 
&iA^{£gE$|411a-C^£;ft, roJtl^iA^#fffi||411a{-ii#t^mmVdd 
— ilCS^^^^tLTt^o nMOSCD^#f*af|3403bcDy— ^tS^ci*, 
3A^agf$iaH411b(^^iX, ^©ilfeiA^f«H411b{^tt^^KGND— 

[0076] 013-14^, ^-(DFiniyMISFET^J^-rS^^^a^^y— VKW>I 
Jgc^, Jg-»Fin^MISFET£fltj5£-r5y— VFW^IIh JgHcDFinMMIS 

FET^«J^i-Sy-h«S^^ffife^^ai^iHj^-e^i-5«3t^i-o Ull 3 (a) 
f*IHj&Ek l3l3(b)CT®|g|-Cfet), 1114(a), H114(b)S:(^E114(c)«^tL^n 
, A-A'i»»fffiE N B-B'^SIlldoit^C-C'^SffBEl-efcSo El ^^^4033 
, 403b, 403c&tM03dtt2N*ft:if!j|fB % £f-^404a, 404b, 404cS.U«404d(i^ i 
— htt^^«^-T52»#:|S^, £J-*§-411Ll, 411L2, 411al, 411a2, 411b, 411 
c, 411dl^:I^411d2{iffii6iA^2$f*Ifi^, ^(Dm<Dnm-±m4^(Dn^rtttfc-t 

[0077] r<Z)^W£?iJ2, FinMMISFET^^^S— M^Kibh^y ^^Tdl , Td2, — M 

~ttCDfemh7^i/X?tX^V^^&mi%^&SRAM (Static 

Random Access Memory) (£>#!|-Cfo£> 0 r^T, — M^MWlb^i/^Tdl, Td2t~ 

' J - ■ ■ • ' - - - ' —--*-, -.wwi^*.*^ \ I'- JL~ V ' N "J " ' .^-^ |r<4 I XV v^'x 1^1^ X 
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[0078] ±m-7V^Z7uyy^mt. il3(a){^tWi^ -»OCMOS^W<-^"C 

^^Tp2cDy— Mi, it©CMOS^y/<- ^Srfll^i"'5WS&h7^-^^Tdl2fc 
TJ^#h^>^;*^Tpl(7)KWV(^*/~ KNi){£SHfc£;h/rvv5 8 rcDJ:5l-> - 

[0079] roHW^STIi. 013(b) t^iM:^ fllUl&h^v^Tdl&tJ^l^ffi 

"e#fife$ttTV»5 0 ^lllKiljb^^^^Tdl^^l^h^^^^Ttlf** 
ilO^l ^2g^fi^403a§r^L, ^2,||i«]h7^^^Td2^tK^2^h^^v ? ^^ 
Tt2l*#ii©^2^l»^O$B403dSr^ri-5o ^LT, 

«^i-5iifcaA^*#:ga^411L2T\ |^*{£@fi$|404b<^ f^A^^v^T 

^^flsg^tu flfc^n— *^fi^S:fll^i-Sai*ii^il|cfriBj»41 1L1T\ 
M2^#:gfi||404ci, miAlt^^^^TplO^^^di^OSbf^tt^tL 

fcKW^^^s ^l^^a^osa^^it^n^ira^^^Tdi^u? 

/VfijlftLU L2^^tL^tbSi6iA^^gfl^411LU 411L2T^^$tLTV^ 0 
[0080] rcoHlfe^flg(i*5V^-C, feSlh^v^TtK Tt2<D{&#c7)y— 
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tbb*«)ii**^Ej8641 lb, 41 lc^ii-ttt-ett^JlS&WjlSVddJciiCS^^gj 
jfrc£*L"CV^ 0 ^LT, ^l^tJ ? ^2,|gftbh7^v J ^^TdU Td2coy— ^JgE^fi-ttb 
WS^jA^^ia^411a2, 411d2/^^£*U Ztb?>ffi«)ii^#frBBj»411a2 
, 411d2^{i^>KGND^iiC5y s ^^^tL-CV v*,. 
[0081] r«j;9^t#^(-J;titt\ Si^IE^^f£-Cfc<9, £fc&#fti!#nXg3tfT5^i: 

[0082] *mmn, FinMMISFET^SMMISFETilSl— 3&tR_bf^^$ixS»^i^ 
*3V>XtilfflT ; #S 0 FinMMISFET£¥BMMISFET£©*&ttgN*fcfc 

5 (a) - (c) lttfreti®4 (a) - (c) »^Jf£:"t-5Bfffi<SfcflU^*3tt5fl|jt2r^-f „ 
[0083] ®25<DWV&. Bl4(C^-rFinMMISFET^r«^-r^¥-2»f*a§|5403(D— 

ft^T, *BJ£©¥3f*iaSlS403piS^J5Ji$^-CV^5o r©*gj£©^alH*:i!!iS|5403p«: 

ffiMMisFETte, mmm&<DAmtj&^TTvymz.&mizfem-vzz> 0 ft*s, z 

V\ Sfc, 5pffiS!MISFET©-y— h«ffi404pH:, FinS!MISFET©y*-h«ffi404 
[0084] 025<D^JT(*, *l^)3A^2»^IE^411ti, FinMMISFETO^3^f*aM403(D 

-*©y-VKKyi, ¥®MMisFET<DitiMJ£^2»f*fi^403p(Z)— ^(Z)y— 

-7 x >"> x U/^iic^A-^ -7-1. \X ^/r^ >'-Tr™« : IJlk /TTOCT'T^'- RR) \fl X +FH v^-J -7.i*r 

' -/ > - l " >_ I — J_i*./|yi,*_ *t l/ >^ v -c^o - — ^^o^^/n— a lii -r- ivuoi IWIJ« '-J"! l^w^CWV >i_S c '7-H^- 

f£IfiH£r. ¥®MMISFET(^^-LT^iiffli-^r^^\ FinMMISFET^ffi^MI 

_2005036651A1_I_> 
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[0085] m2b(D\m±, SOI&R£fflV\ ^f*fi^403^-^'#fll±«^ 

&mirz>i><Dx-ibti\zmz.fflmnte<. #Jx.^sio 2 , si 3 N 4 , ain, T>v*-rm<D&. 

[0087] ^0^l-*5V^Ti*. ^fe^!iITOMtL-Cv'y^^St5W^i^-fflV^ 

^mwdh^r^mmi^^n^mm^m^^t^x^^o m 

o 

[0088] ^gm^tsy— hnm<Dttwt^xte, mM(Dmw&utt^mwz%w^m 

#^| 0 G e> ^^SiC^^^A^f^ Mo, W, Ta, Ti, Hf, Re, Ru^CD 
TiN, TaN, HfN, WNf©^Igftft> =3/^hS/yiM>\ -y^/U^UlM 

k, e^v-yiw, ^/pt^^^^K^^^y^K^b^^^jf bti^o y 
, ^^^^^y^KM^^Ji^(D^Ji«^fflv^c^^-e#ao 

[0089] ^PJ^^tt^y-h^^b-rfi, Si0 2 9l, SiONJg^fflV^^^-CtSftfe, 
fi\ Ta O m. Al OELaO Wk, HfO flg, ZrO mm<D&mm<km, HfSiC\ Zr 

25 23 23 2 2 

sicx HfAio. zrMo^<Dmm&x^£ti%m&&mm<m*mf%^b&xz% a 
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[0090] wt\ ^mm^mwmw^mm^m^^^xm^m-fxmm-r^o 

[oo9i] *-?\ ^v^mm±^sio^>h^m^^mmm(-<—^m^m)^L, z<d 

mm(D^mi^m±im^mitm^ms^L,z(Dm^mmM^Lx^^^m 

[0092] ^hyy^^^^K^^^^t-j;^, ^#:jf t^±f^j&£nfo£fe 
[0093] &*5, ¥^fi^±ffi(^^^^fe^M^^u^v^^, ^hyy^^^ii 

[0094] £fc, ¥«#cM<^&^ ^-MfeltM^^tu ^ -<-^lfe1tflI^M^6^ (T 

^^-rs^-e q ^—bmm&tcttGAA?—hmm&Km-rz>^tfrX'%z> 0 
[0095] ^^v^m^mz.i&m^, ^n^^-^^x^—hmmm^m 
m^—^jfm-r^o ^^x\ m^mi^M\^xM^^h^n^}(D^>m 
x^n^x^mm^->\z.mm^H^^tth\^mw-^m^y~^/v 

)nA-A'mmmm, 015(c) i-±B-B'mmmm, mi5(d)i~±c-c'mmmmxfov 

[0096] m^, ±mz.mm&mm4io&Mi&u tk^mmmmm (cmp) ^j;^® 
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isX¥m&dhM403(Dmffi&&m£itz>o ^(D^^(om^mi6\^-r c 016(a) 
016(b) nA-A'mmmm, mi6(c)nB-B'mmmm. 016(d) «c 
-c ' mmmmxh<o, ^h<om ^(Dn^vm^^n^tn^-r^ 

[0098] JfcUl, ff 430F fc iI^a't"SJ;5{-Tit!lM431^CVD (Chemical Vapor Deposition) 
^PVD (Physical Vapor Deposition) ^i-J;^® (-JF^cU ^"Ciifl:CVD 

[0099] jfcfc, s&ftxD^mzx^x. 04Xfi05t^i-j;5{-, y^^L-c^tM^ 
^ffi^iA^*{*iBii4iii^-r^±agEii422^fj-^rir^-e^s 0 y^ri^ 
w^cu^m^^xnm-r^zt^x^, ±mmmncu^A\^m^^xwm-r^t^x 

[0100] HUaiW07(b){C^-t-«5t[i, _h|E<Djt430<D^Xat^*3V^-C, -<-^lfe^lI 
ir^it)#5ci:^-et5o 07(a)^-r«it^. ^-J*liill;BJl402£J^i9>A&> 

[0101] i^X^ift^Lfc^n-fe^^v^T, t^cDXm^O^^ir^J;^, ^-hm^OjliJS 
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[0102] y-Mifiai/^-y©ffMt, ±m^^y*—/umj&m<Dmmwt&y 
b)«B-B' mwrmrn. ffli8(c)izc-cmmmm-e3bY), ^nh<Dm^con^-nm4 

§r^^-e# x l^^&LDD (Lightly doped drain) ff^^-rS^;^^ 

[0103] i^-rK^^— /Ki^:<D^fe(z:J;oTt^-rsri^x^§ 0 y-h«ffi^ISH^^^ 
[0104] ££>(^ JifE<Dj;5^LTlMK^— /W£j3cU ^M^^-f^aA^ffofcm 

^ ¥mft&mmmzj^mtm&i&i£'tz>zk&x~%z> e mi9^ mis^-rx 
( a )«¥®Ei, EH9(b)ttB-B' mmmm. m^Mi^c-cmwrmmxh^, 

[0105] rcO{g;®feL{bS0O?F^{Cj;t), ^^a^(^fei^)l^ti')(D^SW^j£:<^(9 
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^f-^i7*hvs<bvxmH-t%^tfcx%z> 0 zcDi&m.mtmn. nisi, cosu tisi 

2 

fc£vmfcftizf$,M'tzzkx-j&f&-tz^tfr-v%z>c £fc> z.5vx&&i,t£&m&, 
iR^i-^A^, zn&^]}^wkt5&z(¥mte&n<Dmmt®^&h^x, ^<d& 

&&.&<D&m<ofy&fo : £-fZ>) z.biZ-£^xi>Mj&1rZ>zb&X~ZZ 0 £X±(Di/V^ 

U^MMm^<-TzbX\ i/ayh* — y-VKW^^t5wti-C#5„ 
[0106] ±fH{£SinteJi450£I*/&Lfc^ ±®{-®Wil6^1^410Sr^b, CMPfell 

J5feSrH20J^i- o E20(a)(i2pfflIH, IS20(b)t*A-A'ISlWf®ia^ 020(c) fiB- 
B'&BfEEL IH20(d)(iC-C'^»fffill|-t:-fc I 9, r.tt^cD|g|^<D^{i|1119^(D 

^mfejAA.-eiiJ6iA^^f*gaii4ii^^-r6o ia2i(a)«:¥ffiBU 11121(b) «b 

[0107] ifcfc, Ji^O^irjxfcSS^T, <Sjgftt^®450O^^^ N H22^i"J:5lC, 

-C#5o 022(al) N (bl) % (cl)XU«(dl)tt,018(a)tC*5^SB-B'ISli^tSllf® 
mXh*), H22(a2), (b2h (c2) (d2) 018(a) |Ifctt5C-C'iiia5»f 
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=>-jB460^f4, H22(bl), (b2)i'^i-J:5^, 2»«ttcD?tf*(Dfci6^^^C0^ 
^{i > mf«22(cl) > (c2){^i~J:5(-> ¥##iaSB<o±ffitfW~teffi^fcJl 

450^ft5fc(tT-t>+^V^Mg^WMam^#§^^^-C#5o r©§^, ^ 
/-Sy^y^fetd.fciJNu Co, Ti^<^M£^#tMO±®(;iJg®U JfcV^iJ-y 

(^430^^i-5 o IH22(dlh (d2)(^i"i9^s ?*430rt }dTifelR431 

^uT^m^sfc^^TS^iA^2»f*ia^4ii^jp^-rso m^., ^<D^m 

ffi}^ttxt«t<, ^cv^Tf&4g^ji45o^^-r^)r^^-e^5 o ^ 
®^:S45osr^^^£bgi5co*s^^is:ft5wi:T\ mi9 (w tmmmm&'&z 
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[2] mmm^^mmmn, mm¥mw-&i®<Dy-*/b'u^mmk. mnmm 
^±m,R^mBy-^Xb-^^mmk(D^mm^n^m^^±.m^r^ 
[3] Buisffi*6iA^^^sE^«, mtzy—x/vu^m%Lk<Dmmmz&\,^T^ m% 

ffitzmfr^mmzmz, mmby^^cDy—x/b^-ommk, mm^m 
(Dmm^ki,xm2(Db^^^(D^~bmmxny-^yh^4>mmk\zmm^ 

mmMismm^Mhv^^kvx^ mi^mim^xmmvtcmm^^m^ 
ffitzm*b&&mmmte, mmby^^^^^x, -©M^a^©y-^/ 
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do] mzMismm^zhmhy^is^t^x, cMos^>s<—?$:mj&i-z>mimnm 
mimmmb^^^Rx^m2mmmbv^^(D^—bmmt>^m(Dmmm 

[ll] -^^iSl>^2lEKjh^>v J ^^, -^fgi&^i^ji^h^^;^ 

mm<D&b9>is*?&mf&^%¥mi*dhMte, ^(DMttwmijtfaw&^x 
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2mmmx*ffif&£^ ^h<Dmmmi^<D^^^m\^^mm-^m2 
Ufa ^^oTiag^tbTv ^zt^mt-r^mw-^mo 
[12] mm(DSRAM±^miL%^frm{$±imtfbntcmmmm, 

mimmmt, m2^vv^j^<Dvu^mmt, %2wmvy^y^<DY^ 
^mmt, m2^mby^^(Dy-^xvu^mmt^m^ti, mmmmi& 

[i3] miRXFm2nfr&&mfcmmttfr : eti. mumr$mmm<D±.mtm~ w-mz. 

[H] miRxpm2M#>j&&mt*mmn, mmy-^mmRi^y-^Xb^-o-mmt^ 
mmu^^^x, ^m^mi^M^m^mMm^mmvxv^sn^i2xi~i 

mm<D^mweim^m^xmnbtb^mi^^(D±m^nM^mmm±^ 
M&ttmmmxm&ztiztf-bmmt. zw—bwmk&^mfc&WKom 
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[is] sfriaMiss!«#a*h9^^^tt, s^ffit-^-bT^ttsu^^^flsta 

[19] buses BBiteilRJSSr^-rsffiriJ:, MiE^^^tfh^^^ffit-Si^t^^y^/^g 
^5^^{k)i^ffM«XS^Wr5ff^l6-l9cDV^^^-^^l5«cC0 

Tool £frH-p?#;*>:>E?cfrl -?-~lic>-r il4=**#*^^J4J^X^^^i*/^JX5^;-^S^+-;-t-^fS 
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